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Medicine”, Athens, Greece, December 1-4, 2010
George P. Patrinos, Federico Innocenti, Paolo Fortina, and Nancy Cox

Introduction
®

The 2010 Golden Helix Symposium “Genetic Analysis in Translational Medicine” was held in Athens
Greece. This event was placed under the auspices of His Excellency the President of the Hellenic Republic Dr.
Karolos Papoulias.
®
The Golden Helix Symposia (http://www.goldenhelixsymposia.org) are 2-3 day scientific meetings that
are organized every year on different topics in the field of human genomics and personalized medicine. These
symposia aim to advance biomedical and life sciences by bringing together scientists within and across disciplines in
the fields of human genomics and personalized medicine. This symposium series is named after the house of late
Francis Crick (‘The Golden Helix’; 19/20 Portugal Place, Cambridge, UK) to emphasize their focus on human
genomics and personalized medicine. Conference venues are usually major cities or summer retreats in the
Southern Mediterranean or Middle East regions. Furthermore, these symposia aim to maximize information
exchange and promote collaborative relationships between regional research institutes and research centers of
excellence in the United States and Europe. Such information exchange and collaboration ties are strengthened by
interactions between participants and lecturers, the latter being internationally renowned scientists, recognized
leaders in their field. Previous meetings revolved around Copy Number Variation and Genomic alterations in Health
and Disease [2008;1] and Pharmacogenomics [2009;2].
®
The 2010 Golden Helix Symposium consisted of 5 sessions in which 28 plenary lectures were presented.
There were also 2 poster sessions, where 26 posters were presented, since not all participants have submitted
abstracts, from which 2 posters were selected for oral presentation. Also, 5 companies presented their products in 3
dedicated company lectures sessions while Agilent organized an 1-hour workshop over array-comparative genomic
hybridization (array-CGH). Sessions focused on: Omics and Genome-wide Association studies, Molecular
Cytogenetics and array-CGH, next-generation sequencing applications in research and the clinic, current genetic
technology in diagnostics and therapy and translation of genetic analysis into clinical practice.
The program as well as the abstracts of the plenary and poster sessions that are submitted to this meeting
are provided below.
Plenary Session 1: OMICS
Erik Knudsen (Philadelphia, PA, USA) Transcription and
microRNA profiling
Nancy Cox (University of Chicago, Chicago, IL, USA)
Genome-wide association studies for complex traits
George P. Patrinos (University of Patras, Patras, GR)
Unraveling the molecular mechanism of human fetal
globin gene silencing
Gianpiero Cavalleri (Dublin, IE) Genetic mapping in
epilepsy predisposition and treatment
Larry Kricka (Philadelphia, PA, USA) Consumer Genomics
Kevin Long (Chapel Hill, NC, USA) Population-ized
medicine: The PGENI project
st
1 Keynote lecture:
Jean-Jaques Cassiman (University of Leuven, Leuven, BE)
Policies and guidelines for genetic testing
Plenary Session 2: MOLECULAR CYTOGENETICS
Nigel Carter (Hinxton, UK) Molecular Cytogenetics
Bauke Ylstra (Amsterdam, NL) Molecular cytogenetics in
oncology: From technique to therapeutic target
Beverly Emanuel (Philadelphia, PA, USA) Copy Number
Variation: cause and susceptibility factor for recurrent
genomic disorders
Cedric Le Caignec (Nantes, FR) Application of oligoarray
CGH in the diagnostic genetic laboratory
Plenary Session 3: NEXT GENERATION SEQUENCING
APPLICATIONS

Paolo Fortina (Thomas Jefferson University,
Philadelphia, PA, USA) Overview of next-generation
sequencing technologies
Frank Grosveld (Erasmus University Medical Center,
Rotterdam, NL) Next generation sequencing
application in the study of transcription
Radoje Drmanac (Complete Genomics, Mountain
View, CA, USA) Next-generation sequencing
applications: Towards a 1000$ genome
Graham Taylor (Cancer Research UK, Leeds, UK)
Next-generation DNA sequencing in the clinic
Christian Stoeckert (Philadelphia, PA, USA)
Bioinformatics: Making sense of genomics data
Johan den Dunnen (Leiden University Medical Center,
Leiden, NL) Pathogenic or not - the value of gene
variant databases
nd
2 Keynote lecture
Lucio Luzzatto (Cancer Institute of Toscane, Florence,
IT) The rate of somatic mutations and the
development of cancer
Plenary Session 4: CURRENT GENETIC TECHNOLOGY
IN DIAGNOSTICS AND THERAPY
Johan den Dunnen (Leiden University Medical Center,
Leiden, NL) High resolution melting curve analysis
Athanassios Tsiatis (Baltimore, MD, USA)
Pyrosequencing: Application to cancer diagnostics
and epigenetic studies
Thomas Joos (Tubingen, DE) Application of
proteomics in disease diagnostics
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Aglaia Athanassiadou (University of Patras, Patras, GR)
Episomal DNA as vector for gene therapy
Plenary Session 5: TRANSLATING GENETIC ANALYSIS
INTO CLINICAL PRACTICE
Ron van Schaik (Erasmus University Medical Center,
Rotterdam, NL) Implementation of Pharmacogenetics in
clinical diagnostics: Results from 5 year experience
Sandra Kirkwood-Close (USA) Pharmacogenomics clinical
trials
Philippos Patsalis (Cyprus Institute of Neurology and
Genetics, Nicosia, CY) FoSTeS/MMBIR and NAHR at the
human proximal Xp region and the mechanisms of human
Xq isochromosome formation
Joannis Mytilineos (Ulm, DE) Immunogenetics
Jan Traeger-Synodinos (University of Athens, Athens, GR)
Prenatal, non-invasive and pre-implantation genetic
diagnosis of inherited disorders: Lessons from
hemoglobinopathies
Michael B. Petersen (Institute of Child Health, Athens GR)
Prognostic markers for complex diseases: The paradigm
for non-syndromic deafness
Company Lectures
Mark Ross (Illumina) Characterizing somatic mutations in
cancer genomes using Illumina sequencing
Marco L. Pirotta (Life Technologies) Advances in nextgeneration sequencing
Maria Tzeti (Agilent Technologies) Array CGH in a clinical
setting
Rick Hockett (Affymetrix) The DMET platform
Ruth Burton (Oxford Gene Technology) The latest
developments in aCGH from OGT
Best Poster Presentation Session:
O10-001: Mike Makrigiorgos (Dana Farber Institute,
Boston MA, USA)
O10-002: Marianna Bei (Massachusetts General Hospital
and Harvard Medical School, Charlestown MA, USA)
Poster Session I
P10-001. M. Poulou (University of Athens School of
Medicine, Athens, Greece)
P10-002. M. Rietschel (University of Heidelberg,
Mannheim, Germany)
P10-003. N. Martin (Queensland Institute of Medical
Research, Brisbane, Australia)
P10-004. C. Lau (SA Pathology, Bedford Park, Australia)
P10-005. I. Touitou (CHRU, Montpellier, France)
P10-006. M. Zikan (Charles University, Prague,Czech
Republic)
P10-007. D. Mierla (Life Memorial Hospital, Bucharest,
Romania)
P10-008. V. Gkantouna (University of Patras Computer
Science and Engineering, Patras, Greece)
P10-009. N. Vogiatzakis (University of Athens School of
Medicine, Athens, Greece)
P10-010. P. Sakelariou (University of Athens School of
Medicine, Athens, Greece)
P10-011. M. Antoniou (University of Patras Computer
Technology and Engineering , Patras, Greece)

6

P10-012. M. Petrek (Palacky University, Olomouc,
Czech Republic)
P10-013. L. Paslaru (RNTECH, Bucharest, Romania)
Poster Session II
P10-014. V.E. Kalodimou (IASO Maternity hospital,
Athens, Greece)
P10-015. R. Cretu (Carol Davila University of
Medicine and Pharmacy, Bucharest, Romania)
P10-016. D. Neagos (Carol Davila University of
Medicine and Pharmacy, Bucharest, Romania)
P10-017. D. Brožková (Charles University, Prague,
Czech Republic)
P10-018. F. Rahim (Physiology Research Center,
Ahvaz, Iran)
P10-019. S. Zohreh (Imam Hospital, Ardabil, Iran)
P10-020. M. Al-Owain (King Faisal Specialist Hospital
and Research Center, Jeddah, Saudi Arabia)
P10-021. M. Góra (Institute of Biochemistry and
Biophysics, Warsaw, Poland)
P10-022. U.M. Zanger (Bosch Institute, Germany)
P10-023. G. Thodi (University of Athens
Pharmaceutical Chemistry, Athens Greece)
P10-024. A. Lezhava (RIKEN Institute, Yokohama,
Japan)
P10-025. A. Squassina (University of Cagliari, Sardinia,
Italy)
P10-026. S. Borrego (Hospital Universitario Virgen
Del Rocio, Seville, Spain)

Plenary Sessions
Prenatal, non-invasive and pre-implantation genetic
diagnosis of inherited disorders: Lessons from the
hemoglobinopathies
Jan Traeger-Synodinos
Prenatal (PND) and pre-implantation genetic (PGD)
diagnoses are amongst the most significant
applications of translational medicine based on DNAbased molecular analysis. In the absence of curative
therapies for most severe inherited disorders, these
procedures represent a valuable reproductive option
for couples at-risk for having an affected child. PND
for inherited disorders was initially applied about 35
years ago, and clinical PGD cycles have been applied
for 20 years. The hemoglobinopathies, including the
thalassemia and sickle cell syndromes, are the most
common group of inherited (monogenic) disorders
worldwide. Traditionally prevalent where falciparum
malaria is (or was) endemic, they are common in all
the sub-tropical regions of the world, although, as a
result of global population movements they are also
becoming globally distributed. In the mid 1970’s, the
first approaches to PND of hemoglobinopathies were
based on analysis of hemoglobin synthesis (protein
biosynthesis studies) in fetal blood samples.
Subsequent evolution of recombinant DNA
technologies supported the gradual elucidation of
the molecular genetics of inherited diseases. The

hemoglobinopathies were amongst the first disorders for
which mutations were identified and currently are one of
the best characterized with respect to genotypephenotype correlations. In addition they have constituted
a model for the development of molecular analytical
methods applicable to the characterization of diseasecausing mutations in carriers, patients and PND samples.
Advantages and limitations of the most commonly used
methods for genotyping parental and fetal DNA will be
presented.PND aims to provide an accurate, rapid result
as early in pregnancy as possible. For monogenic diseases,
prerequisites include a) the timely identification of
couples at-risk for an affected pregnancy, b) the
characterization of their disease-causing mutations, c)
obtaining fetal material promptly and safely and, finally, d)
investigating the genotype of the fetal DNA based on the
parental mutations. Strategies for the timely
identification of couples at-risk for transmitting a
hemoglobin disorder will not be discussed here, but it is
important to note that the hemoglobinopathies are
possibly unique amongst inherited disorders, whereby
carrier detection is possible, and in fact preferable, based
on biochemical (hematological) tests; molecular analysis
supports definitive characterization of carriers and
provides the tools for subsequent analysis of fetal status.
With respect to the sampling of fetal material, current
methods include trophoblast sampling (also known as
chorionic villi sampling or CVS) at 10-12 weeks of
pregnancy or amniocentesis after the 15th week. New
developments in PND are directed towards improving
both the timing and/or safety of prenatal diagnostic
procedures, and involve the analysis of alternative
sources of fetal genetic material along with the
application of new molecular technologies. The main
disadvantages with current PND protocols include the
“invasive” procedures for fetal sampling, and the need to
terminate affected on-going pregnancies. With “invasive”
fetal sampling there is an, albeit small, risk of fetal loss,
and approaches to achieve “non-invasive” prenatal
analysis, based on the analysis of either fetal cells or free
fetal DNA which are present in the circulation of the
pregnant mother, are a focus of on-going research. To
avoid the need to terminate affected pregnancies, preimplantation genetic diagnosis (PGD) represents a
procedure which involves the identification and selective
transfer of unaffected embryos established from in-vitro
fertilization (IVF). Through twenty years of clinical
application, many of the technical, practical and ethical
issues associated with performing PGD have been
addressed and it is now an established procedure within
the reproductive options available to couples at risk for
transmitting a severe genetic disorder, especially
appropriate for couples who additionally have fertility
problems or an unsuccessful reproductive history.
Whatever the approach, the provision of PND, noninvasive PND and PGD require the highest standards in
laboratory practice to ensure an accurate result. Bestpractice guidelines for carrier identification and prenatal
diagnosis for haemoglobinopathies have been formulated
and can be found through the European Molecular
Quality Network, http://www.emqn.org. They involve the
parallel analysis of fetal samples alongside parental DNA
samples, additional positive and negative controls for the

relevant mutation(s), confirming the genotype at
least once (preferably on a duplicate sample and
with the use of different methods to preclude any
failings of a single stand-alone assay), and finally the
exclusion of fetal sample contamination (and nonpaternity)
through
testing
of
informative
polymorphic loci. There are also best practice
guidelines for PGD, which, due to the rapid evolution
of technologies, are under continuous review and
development. In summary, prenatal, non-invasive
and pre-implantation genetic diagnosis of the
hemoglobinopathies represent a prototype for
genetic analysis in translational medicine.
Direct Access Testing
Larry J Kricka
Direct access (DAT) or direct to consumer testing
(DTC), i.e., consumer (as opposed to physician)
initiated testing, now encompasses a wide range of
tests. Simple self-performed home tests (e.g.,
pregnancy tests) are readily available from
pharmacies or online, but more recently there has
been a significant growth in more complex tests that
are directly available to the general public from
laboratories without the intermediacy of a physician.
These include biochemical profiles, paternity tests,
and more controversially, genetic tests for health,
disease (carrier status, risk) and ancestry
(www.dnapolicy.org/resources/AlphabetizedDTCGen
eticTests.pdf). These SNP-based genetic tests are
available from several companies (23andMe,
DeCodeMe, Navigenics, etc) and their cost has
steadily fallen making them more affordable, and it
is reasonably anticipated that progress with the
$1000 genome will serve to further reduce test
prices. Such tests are available via the internet,
however, a recent expansion to also provide the
service via a supermarket chain in the USA has been
abandoned. This type of genetic profile test has been
controversial in terms of the value of the information
(risk assessment), and these tests have raised a
number of ethical issues and also concerns over the
privacy and security of the information. There is also
concern over the accuracy of the results (reinforced
by recent specimen mix-ups) and inter-DAT services
comparability. In this regard we have studied the
concordance of data from three DAT services and a
genomics service (DNA microarray or Taqman
analysis). Comparisons between DNA microarray
assays showed a high degree of agreement:
23andMe vs deCODEme - 99.95% (551,115 SNPs
compared); 23andMe vs Expression Analysis 99.70% (162,312 SNPs); deCODEme vs Expression
Analysis - 99.63% (288,676 SNPs), and 100%
agreement between DNA microarray and Taqman
analysis (e.g., 23andMe vs Navigenics (74 SNPs);
deCODEme vs Navigenics (74 SNPs); Expression
Analysis vs Navigenics - (38 SNPs). However,
although there was agreement for the relative risk
assessment based on the SNP data there were also
instances of considerable disagreement. Creating a
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barrier that prevents an individual from gaining
knowledge of their own composition, such as their
unique DNA sequence, may be seen as an infringement of
personal freedom, but the intermediacy of a physician in
this process, may ensure correct interpretation of the
results and necessary intervention. The controversy over
DAT is likely to continue for some time but genetic testing
is likely to follow other tests such as pregnancy testing
and HIV testing to a freely available status.

dependent probe amplification (MLPA) kit (MRCHolland, Amsterdam) and oligonucleotide-based
array CGH to assess DNA copy number. We have
shown that MLPA provides a rapid, sensitive,
quantitative multiplex PCR approach to copy number
determination as an initial screening method and
that oligonucleotide-based aCGH is emerging as a
powerful method for investigating changes of
chromosomal structure.

Segmental Duplications in Genomic Disease:
Chromosome 22 Deletions and Duplications as a Model

High resolution melting curve analysis
Johan T den Dunnen

Beverly S. Emanuel
Chromosome-specific, low-copy repeats (LCRs) are
present on several human chromosomes. These LCRs
predispose the involved regions to cytogenetic
rearrangement. The most prevalent abnormalities
mediated by LCRs are deletions, leading to syndromic
disorders including the 22q11.2 deletion disorders
(Velocardiofacial Syndrome and DiGeorge Syndrome),
Williams-Beuren
Syndrome,
Prader-Willi/Angelman
syndrome, Smith Magenis syndrome and hereditary
neuropathy with pressure palsies (HNPP) to name a few.
Misalignment followed by recombination between nonallelic segmental
duplications on homologous
chromosomes cause many of these deletion disorders
Consistent with the expected result of recombination
between the LCRs, internal duplications of such regions
have also been described. Further, the breakpoints
implicated in generating supernumerary inverted
duplications of proximal 22q frequently match the
proximal LCR or one of the more distal LCRs of the
22q11.2 region, as do the breakpoints of the inv dup 15q
chromosomes. The LCRs that mediate chromosomal
rearrangements seen in these genomic disorders
demonstrate a variety of organizational configurations.
They can be simple or contain a complex arrangement of
duplicated modules. The LCRs responsible for
chromosome 22-based disorders are quite complex in
organization and are directly involved at the deletion
endpoints, as demonstrated in several examples. To
determine whether DSBs at the sites of the deletions on
chromosome 22 coincide with normal hotspots of meiotic
recombination, immunocytochemical mapping of MLH1,
a protein involved in crossing over, was employed. The
results indicate that the 22q11.2 deletion endpoints do
not coincide with recombination hotspots and therefore
are unlikely to be the result of meiotic programmed DSBs.
Thus, we conclude that although interchromosomal
exchanges are responsible for the majority deletions,
typical meiotic recombinational activity occurring in
meiotic prophase does not play an important role in the
generation of the 22q11.2 deletions. Previously, the
diagnostic procedure for detection of 22q11.2
rearrangements involving changes in copy number had
been Fluorescence In Situ Hybridization (FISH). Despite
the high reliability of FISH, it is laborious and lacks the
sensitivity to detect small deletions or duplications within
22q11.2. The frequency of abnormalities of 22q made it
an attractive model for developing more sensitive
diagnostic assays. We have utilized a multiplex ligation
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DNA denaturation (melting) has been used for many
years to study DNA structure and composition.
Recent technological improvements resulted in new
instrumentation to perform so called high-resolution
melt curve analysis (HRMA). Sensitivity and
specificity were significantly improved using newly
developed saturating DNA dyes, improved
temperature precision and increased measurements
per time unit and drop in temperature. Based on its
combined characteristics like ease of use, simplicity,
flexibility, low cost, non-destructive nature, superb
sensitivity and specificity, HRMA is quickly becoming
the tool of choice to screen patients for pathogenic
variants. In addition, HRMA has many other
applications, incl. pre-sequence screening, SNPtyping, methylation analysis, quantification (CNV and
mosaicism), clone characterization and providing an
alternative to agarose gel-electrophoresis. Together
these make HRMA a multi-purpose technology that
is becoming a standard tool for any laboratory
studying nucleic acids.
FoSTeS/MMBIR and NAHR at the human proximal
Xp region and the mechanisms of human Xq
isochromosome formation
Philippos C. Patsalis
The recently described DNA replication-based
mechanism of fork stalling and template switching/
microhomology-mediated break-induced replication
(FoSTeS/MMBIR) was previously shown to catalyze
complex exonic, genic and genomic rearrangements.
By analyzing isochromosomes of the long arm of
chromosome X (i(Xq)), we provide evidence that
FoSTeS/MMBIR can generate large-scale gross
chromosomal rearrangements leading to the
deletion and duplication of entire chromosome arms,
thus suggesting an important role for DNA
replication–based mechanisms both in the
development genomic disorders and
cancer.
Furthermore, we elucidate the mechanisms of
dicentric i(Xq) formation and show that most
cytogenetically dicentric i(Xq) chromosomes are
generated by non-allelic homologous recombination
(NAHR) between palindromic low copy repeats (LCRs)
and highly homologous palindromic LINE elements.
We also show that nonrecurrent-breakpoint i(Xq)
have
microhomology-associated
breakpoint

junctions and are probably catalyzed by FoSTeS/MMBIR.
Next-Generation DNA sequencing technology and
applications
Wilhelm J. Ansorge
Next generation high-throughput DNA sequencing
techniques are opening fascinating opportunities in life
sciences. Novel fields and applications in biology and
medicine are becoming a reality, beyond the genomic
sequencing as the original development goal and
application. As examples may serve: personal genomics
with detailed analysis of individual genomic stretches;
precise analysis of RNA transcripts for gene expression
(surpassing and replacing in several aspects analysis
carried out by various microarray platforms, for instance
in reliable and precise quantification of transcripts); and
as a tool for identification and analysis of DNA regions
that interact with regulatory proteins in functional
regulation of gene expression. The next-generation
sequencing technologies offer novel and rapid ways for
genome-wide characterization and profiling of mRNAs,
small RNAs, transcription factor regions, structure of
chromatin, and DNA methylation patterns, microbiology
and metagenomics. Development of commercial
sequencing devices is reviewed, and some European
contributions to the field mentioned. Presently
commercially available very high throughput DNA
sequencing platforms, Single molecule Real-time
methods, as well as techniques under development are
described and their applications in bio-medical fields
discussed.
Ansorge WJ, Next Generation DNA Sequencing
technology, New Biotechnology, 2009, 25(4), 195-203.
Ansorge WJ. Next-generation DNA sequencing, In
nd
Molecular Diagnostics, 2 edition, GP Patrinos, WJ
Ansorge eds, Elsevier, 2010.

members. This mutation was absent in the general
Maltese population. Expression profiling of primary
erythroid progenitors (HEPs) from HPFH samples
revealed down-regulation of KLF1 target genes,
including BCL11A. Lentiviral shRNA-mediated
knockdown of KLF1 in normal HEPs, followed by
quantitative S1 nuclease protection assays and qPCR,
showed a marked increase of HBG1/HBG2 and
down-regulation of BCL11A expression, as seen in
heterozygous HPFH individuals. Lentiviral-mediated
transduction of normal HEPs with the mutant
(p.K288X) KLF1 cDNA did not affect HBG1/HBG2
expression levels, thus excluding a dominantnegative role. Transduction of HPFH HEPs with full
length KLF1 cDNA resulted in restored BCL11A
protein level and down-regulation of HBG1/HBG2
mRNA level. Chromatin immunoprecipitation assays
on fetal liver HEPs and adult peripheral blood HEPs
revealed consistent binding of the KLF1 protein in
one of the potential CACC sites in the proximal
promoter of the BCL11A gene only in the adult stage.
In conclusion, in addition to its well-established role
in adult globin expression via the activation of HBB,
KLF1 is a critical activator of the BCL11A gene, which
represses fetal HBG1/HBG2 gene expression in
adults. These findings provide a rationale for HPFH
due to KLF1 haploinsufficiency and support the
notion that KLF1 is a regulator of human fetal-toadult globin switching. Since HbF mitigates the
severity of both β-thalassemia and sickle-cell disease,
the reactivation of HBG1/HBG2 genes in adults, via
attenuation of KLF1 activity, provides a potentially
interesting therapeutic approach for the clinical
management of β-type hemoglobinopathies.
Pyrosequencing: Application to cancer diagnostics
and epigenetic studies
Athanassios C. Tsiatis

Unraveling the molecular mechanism of human fetal
globin gene silencing
George P. Patrinos
Hemoglobinopathies is a major health burden worldwide,
reaching high frequencies in populations of the
Mediterranean basin and Southeast Asia. Current
therapeutic modalities include frequent blood
transfusions and bone marrow transplantations, while
transient pharmacological reactivation of fetal
hemoglobin to compensate for the absence of adult
hemoglobin has also its place among the available
therapeutic interventions. Several genetic loci account for
the variable high HbF levels in adult life, a situation also
known as Hereditary Persistence of Fetal Hemoglobin
(HPFH). Ten of 29 members from a Maltese family
presented with high fetal hemoglobin levels. Combining
genome-wide SNP arrays with linkage analysis, we
mapped a candidate region on chromosome 19p13.12-13.
DNA sequencing analysis of candidate genes identified a
nonsense mutation in the KLF1 gene, p.K288X that
disrupts the DNA binding domain of this key erythroid
transcriptional regulator, present only in HPFH family

Pyrosequencing is increasingly being used in clinical
labs
to
identify
point
mutations
and
hypermethylation in tumor specimens for diagnostic,
prognostic, and therapeutic decision making
purposes. KRAS mutational testing was used as a
paradigm to demonstrate the utility of
pyrosequencing technology. Resistance to antiepidermal growth factor receptor therapy is
conferred by mutations in KRAS codons 12 and 13,
and a low limit of detection would be desirable in
identifying patients who will not respond to therapy.
To better understand the potential role of
pyrosequencing in the clinical lab, a comparison
between pyrosequencing, Sanger sequencing, and
melting curve analysis for the detection of KRAS
codon 12/13 mutations in formalin-fixed paraffinembedded samples, including 63 primary and 17
metastatic lung adenocarcinomas, 58 primary and 42
metastatic colorectal adenocarcinomas, and 20
normal colon samples. Our testing showed the limit
of detection for S anger sequencing, melting curve
analysis, and pyrosequencing to be approximately 15
to 20%, 10%, and 5% mutant alleles, respectively.
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Differences in turnaround time for the 3 platforms were
not significant compared to the time required for sample
acquisition, microdissection, and DNA extraction.
Pyrograms can occasionally yield abnormal patterns,
which can then be interpreted in conjunction with Sanger
sequencing to determine whether a mutation is present
on the same or separate alleles as was noted during the
clinical workup of a KRAS G12F mutant. Tumor
heterogeneity can lead to differences in mutant
percentages within a resection specimen; therefore,
caution should be exercised in attempting to correlate
the percentage mutant detected with the actual
percentage of tumor seen histologically. Tumor
heterogeneity can also result in a relatively low
percentage of mutated alleles, thus the LOD of the
platform is important. The possibility of intratumoral
heterogeneity should b e considered when attempting to
use this platform for quantitative purposes in the setting
of cancer diagnostics.
The rate of somatic mutations and the development of
cancer
Lucio Luzzatto
Given the multiplicity of environmental factors and the
large number of tumor types, it is not surprising that
estimates of what proportion of tumors can be attributed
to environmental causes vary a great deal (from 40 to
80%). As for inherited factors predisposing to cancer,
when only high penetrance susceptibility genes are
considered, figures of 5-20% are quoted for different
types of tumors; but if we include low penetrance genes
the figures may be much larger. In any case and whatever
the cause(s) of any individual tumor, its development
requires one or more discrete genetic events, i.e. somatic
mutations, stochastic events which occur at random.
Somatic mutations take place throughout life, and most
of them are innocuous: only when a certain set of genes
is mutated does an individual cell become a cancer cell. It
follows that the rate of somatic mutation () probably
plays a major role in determining the risk of developing
cancer. In principle, inherited factors may affect , for
instance by affecting DNA repair; and environmental
mutagens will, by definition, increase  thus, we have a
rationale and a measurable output for the role of these
factors. Recently (see Peruzzi et al., Mut Res 705: 3, 2010),
by using as reporter the X-linked PIG-A gene (which,
when inactivated, gives to the cell a distinctive flow
cytometry phenotype), we have shown that  is
increased in patients with inherited cancer-prone
syndromes such as Fanconi anemia and ataxiatelangiectasia; and we are investigating the genetic
determinants of the variability of  in the general
population. The model of cancer as a clonal disease in
which successive mutations confer to mutant cells
varying degrees of Darwinian selective advantage was
first explored over 30 years ago (see J Cairns, Nature 255:
197, 1975). Since that time, much evidence has
accumulated to support this model: particularly with the
identification of over 400 genes for which somatic
mutations have a causal role in oncogenesis (see Stratton,
Campbell & Futreal, Nature 458: 719, 2009), and with the
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identification of the individual pathways that control
cell growth, apoptosis, and response to stress, to
which most of these genes belong. It will be
important now to explore to what extent  actually
influences our risk of cancer, both in terms of
baseline and in terms of exposure to environmental
mutagens; and to consider whether we can find
ways to deliberately reduce  itself, as a new
approach to cancer prevention.
Application of oligoarray CGH in the diagnostic
genetic laboratory
Cedric Le Caignec
The widespread use of oligoarray CGH for the
detection of copy number variants (CNVs) in
diagnostic genetic laboratories has deeply modified
their organisation. Introduction of various oligoarray
CGH platforms allow the identification of
submicroscopic chromosomal anomalies that were
missed till date in many of the constitutional genetic
disorders. Within the next few years, the problem in
the diagnostic genetic laboratories will be the
interpretation rather than identification. This
problem is made more complex by the realization
that many genomic disorders show highly variable
penetrance, blurring the boundary of how to define
benign vs. pathogenic variants. The implementation
of array CGH in the clinical setting has reinforced the
link between the clinic and research laboratories,
allowing the emergence of new translational
research projects.
Episomal DNA as Vector for Gene Therapy
Aglaia Athanassiadou
Episomal DNA is extrachromosomal DNA that
replicates independently and directs the production
of its own proteins. Stable episomes present an
alternative to integrating vectors for gene therapy
applications, potentially ovecoming risks of
insertional mutagenesis. Existing episomal vectors
have limited potential due, mainly, to inefficient
long-term persistence. We have shown that he
prototype vector pEPI, based on a Scaffold/Matrix
Attachment Region (S/MAR), functions as stable
episome for many generations in hematopoietic cell
lines, but mediates very low long term retention in
human CD34+ cells. To enhance the vector’s
potential we (a) used the strong SFFV promoter to
drive transcription through the transgene (eGFP) and
S/MAR and (b) included the replication initiation
region (IR) from β-globin gene locus. Stress Induced
Duplex Destabilization (SIDD) analysis of new
plasmids indicated that these changes would not
disrupt their function as episomal vectors and could
be beneficial. Vectors were maintained as stable
episomes in K562 cells for five months, with and
without selection. Importantly, they mediated
efficient, episomal maintenance in CD34+ cells
isolated from mobilized peripheral blood of healthy

donors. eGFP expression was detected in the progeny of
CD34+ cells in semisolid culture, in up to 99% of the
colonies. These vectors show great promise for episomal
gene transfer into human hematopoietic progenitor cells.
In parallel, we constructed an episomal vector for the
activation of gamma-globin gene leading to increase of
HbF, as a valid strategy for the treatment of
hemoglobinopathies. Zif-VP64 is a selective, synthetic
gamma-globin activator, containing a zinc-finger DNA
protein that binds the gamma-globin promoter -117HPFH
site and a transcription inducer that induces gamma
globin gene in K562 cells, by viral transfer. We
constructed an episomal vector, Zif-VP64-Ep1, containing
the activator Zif-VP64, the reporter gene cassette CMVeGFP and the S/MAR element. Gene transfer, by
electroporation or nucleofection, was done in K562 cells
producing long term stable cell lines; murine beta-YAC
cells, where the YAC contains the complete human, betaglobin gene locus; and human progenitor hemopoietic
CD34+ cells from healthy, mobilized individuals, with
transfection efficiencies of 65%, 25% and 23%
respectively. In K562 cells, gamma-globin mRNA levels
showed an increase of 250%, gamma-globin protein of
350% and HbF protein of 165%, as compared to the
corresponding levels in the untransfected K562 cells, at
least 200 generations post-transfection. Interestingly,
vector Zif-VP64-Ep1 was able to mediate the activation of
expression of the silent, human gamma-globin gene of
the murine beta-YAC cells, at a level matching the (active)
human beta-globin gene of the YAC, as well as the murine
beta-globin gene, showing that it can efficiently activate
the gamma-globin gene from within a heterochromatic
region. Finally and most significantly, vector Zif-VP64-Ep1
was able to transfect the human, hemopoietic progenitor
CD34+ cells and to mediate a 3.0±1 fold increase of
gamma globin mRNA, compared to untrasnfected CD34+
cells, as estimated in cultures of 7-8 days after
transfection. This is the first time that an S/MAR based
episomal vector is used for gene transactivation in
progenitor cells, aiming at specific gene therapy.
Workshop: Array CGH in a clinical setting: 2 years
experience with postnatal testing of children with
physical & mental impairment (MR/DD/and or MCA)
Maria Tzetis
Clinical genetic testing that also includes chromosome
analysis is a standard practice for patients diagnosed with
mental retardation (MR), unexplained developmental
delay (DD), with or without multiple congenital anomalies
(MCA) and autism spectrum disorders (ASD). The
introduction of array-CGH in clinical practice has
significantly increased the detection rate of chromosomal
abnormalities. The current practice for many laboratories
is to implement array-CGH as their primary diagnostic
tool replacing classic karyotyping.
The Laboratory of Medical Genetics (University of Athens)
implemented array-CGH, Agilent 244K platform from
2008. We have tested 185 patients so far. I shall report
on the results and our experience of postnatal high
resolution array-CGH platform. The challenges faced by a

diagnostic laboratory with the implementation of
array-CGH in the clinical setting will also be discussed.
Company Lectures:
Targeted Next Generation Re-Sequencing in clinical
settings
Martin Kerick
Next-generation sequencing holds great promise
with many applications potentially relevant to
biomedical science. However, these technologies
need to be further developed with regard to
reproducibility and applicability to clinical samples
and settings.
Using Agilent’s SureSelect enrichment technology we
address several challenges in the field of targeted resequencing including small nucleotide variations
(SNV) and insertion and deletion (InDel) detections
in formalin-fixed paraffin embedded (FFPE) tissue
material, the minimal amount of input sample
required and sampling in view of tissue
heterogeneity as it is the case in cancer. In addition
we show that targeted re-sequencing can potentially
be used for the diagnosis of monogenetic and
complex genetic diseases.

Participants
Oral presentations
O10-001. Replacing PCR with COLD-PCR technology
enriches variant DNA sequences and redefines the
sensitivity of mutational profiling in cancer
G. Mike Makrigiorgos, Coren Milbury, Jin Li
We are gradually moving towards an era of
personalized medicine, in which genetic testing prior
to radio/chemo-therapy may affect prognosis or
optimal choice of treatment regimen. The
Polymerase Chain Reaction (PCR) has become the
cornerstone of genetic testing, with almost every
assay aiming to identify DNA sequence-variation
incorporating PCR. A commonly encountered
problem with PCR is that variant DNA sequences
exist in the presence of a large majority of wild-type
alleles such as when DNA is obtained from
heterogeneous cancer biopsies. As a result,
downstream assays are limited in their ability to
identify subtle somatic genetic changes that can
have profound impact in clinical decision-making and
outcome. We recently described Co-amplification at
Lower Denaturation temperature (COLD-PCR), a
novel form of PCR that amplifies minority alleles
selectively from mixtures of wild-type and mutationcontaining sequences irrespective of the mutation
type or position on the sequence (1). In COLD-PCR,
an intermediate annealing temperature is used
during PCR-cycling to allow cross-hybridization of
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mutant and wild type alleles; hetero-duplexes, which
melt at lower temperatures than homo-duplexes, are
then selectively denatured and amplified at Critical
Denaturation Temperature, while homo-duplexes remain
double-stranded and do not amplify efficiently. By
replacing regular PCR with COLD-PCR prior to application
of downstream mutation detection assays (Sanger
sequencing; Pyrosequencing; MALDI-TOF; dHPLC; RFLP;
Taqman; HRM) we improved mutation detection
sensitivity by 10-100-fold. Thereby we identified several
additional p53/Kras/EGFR mutations in heterogeneous
cancer samples that were not detected when preceded
by regular-PCR, but that were detectable following COLDPCR. When followed by High Resolution Melting, COLDPCR enables identification of low-level (~0.1-1%) variants
that can be directly sequenced (2). COLD- PCR in real time
‘Taqman’ format increases detection sensitivity for the
resistance-causing EGFR mutation T790M in lung cancer
by 250-fold (3). By COLD-PCR-based deep-sequencing of
48 snap-frozen lung cancer specimens for p53 alterations,
we identified a novel spectrum of low-level of unknown
missense somatic mutations several of which could not
be detected by previous technologies (4). DNA from FFPE
specimens leads to reduction of COLD-PCR detection
sensitivity depending on specimen ‘age’, however, in all
cases the sensitivity is highly improved compared to
conventional PCR, irrespective of the downstream
method used. COLD-PCR performed from whole genomeamplified DNA retains the ability to identify low-level
mutations. Finally, combination of COLD-PCR with second
generation sequencing enables ‘ultra-deep-sequencing’
as well as boosting throughput even further, thereby
allowing the application of the new sequencing to \'real\'
patient samples that invariably involves stromal cells or
tumor heterogeneity.\r\nIn summary, COLD-PCR is a new
platform that provides a universal boost to most
mutation detection technologies and enables them to be
used with the required confidence in routine screening of
cancer specimens for traces of somatic mutations.
Supported by NIH grant CA 138280.

Marianna Bei
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Cystic Fibrosis (CF; OMIM 219700, CFTR; OMIM
602421) is the most common life shorting autosomal
recessive disorder, affecting 1 in 2500 Caucasians. It
is caused by mutations in the Cystic Fibrosis
Transmembrane Conductance Regulator (CFTR) gene,
located on chromosome 7q31.2, encoding a
glycosylated transmembrane protein of 1480 amino
acids.The cystic fibrosis mutation database currently
lists 1760 disease causing mutations and
polymorphisms, with the disease causing effect of
some of them, especially the missense mutations,
remaining unproven. As reported in previous studies
(Kanavakis et al. 2003) the Greek population has one
of the highest rates of CFTR mutation heterogeneity,
making molecular diagnosis especially difficult and
causing diagnostic problems especially in cases of
rare novel mutations. The pathogenicity of novel
frameshift mutations, small insertions/deletions and
nonsense variations, can be more readily explained
due to the expected molecular damage they cause at
the protein level. The situation is however more
difficult with rare missense variations. Their clinical

O10-002. Pathways controlling epithelial appendage
formation
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Our studies in the past have shown that one class of
genes, the Msx genes, controls the formation of
several organs including that of epithelial
appendages during mouse development. Using
genomic and high-throughput technologies, we
identified novel Msx-dependent genes and pathways
whose function is important to epithelial
appendages. In addition, we worked on the
hypothesis that the Msx transcription factors’
exquisite specificity in vivo is achieved through
selective, context-dependent, protein interactions
and epigenetic regulation by sumoylation.
Considering the transient nature of sumoylation and
its role in modulating (i) the protein-protein
interactions of Msx and (ii) their ability to bind to
certain downstream promoters, we can envision that
sumoylation acts as a switch to regulate
transcription output thereby providing a dynamic
interplay between transcriptional activation and
repression and target gene selection. In sum, the
above studies have provided important insight into
the regulatory cascades controlling mammalian
organogenesis. The fundamental understanding of
how Msx regulatory proteins function will provide
valuable insight on the function of Msx under normal
conditions, on the transcriptional mechanism
regulating ectodermal organ development and may
also provide a potential general mechanism for
understanding how cell-specific network of
transcription factors achieve target gene selection
Poster Session I
P10-001. Identification of novel mutations in the
CFTR Gene in the Greek population and difficulties
arising in genetic counseling
Myrto Poulou, Maria Tzetis, Emmanuel Kanavakis

relevance in the field of diagnostics, genotype/phenotype
correlation for the single individual, often raises more
questions than answers. With the use of bioinformatic
tools such as SIFT, PolyPhen and PMut in combination
with the clinical phenotype we have attempted to
elucidate the effect of 26 novel missense variants that
have been identified during screening. Single nucleotide
modifications (SNPs) can also affect normal pre-mRNA
splicing by disrupting consensus sequences or by creating
cryptic sequences. This phenomenon has been observed
in the CFTR gene with missense mutations affecting premRNA splicing. Even synonymous amino acid changes can
impact splicing; therefore the correct interpretation of
the biological consequences of these variants of unknown
significance is important for molecular diagnostics and
counseling.
P10-002. Genome wide association study of alcohol
dependence
Marcella Rietschel, Josef Frank, Jens Treutlein, Sven
Cichon, Monika Ridinger, Norbert Wodarz, Michael Soyka,
Peter Zill, Wolfgang Maier, Rainald Moessner, Wolfgang
Gaebel, Norbert Dahmen, Christoph Fehr, Norbert
Scherbaum, Michael Steffens, Kerstin U. Ludwig, H.- Erich
Wichmann, Stefan Schreiber, Nico Dragano, Wolfgang
Sommer, Fernando Leonardi-Essmann, Anbarasu
Lourdusamy, Peter Gebicke-Haerter, Thomas F. Wienker,
Patrick F. Sullivan, Bertram Müller-Myhsok, Markus M.
Nöthen, Falk Kiefer, Rainer Spanagel, Karl Mann
Context: Identification of genes contributing to alcohol
dependence will improve our understanding of the
mechanisms underlying this disorder. Four GWASs have
been reported so far, one of them by us.
Objective: To substantially extent our previous GWAS and
perform a combined analysis
Methods: GWAS 1 included 487 male inpatients with
DSM-IV alcohol dependence with an age at onset below
28 years and 1,358 population based control individuals.
All subjects were of German descent. The GWAS tested
524,396 single nucleotide polymorphisms (SNPs)
genotyped using Illumina HH550v3 Bead chip. GWAS 2
included 900 male inpatients with DSM-IV alcohol
dependence and 862 controls, all of German descent, and
was performed using Illumina 610-Quad and the 660W
Bead chips for patients and HH550v3 Bead chip for
controls. The pooled dataset after quality control
included 462,776 autosomal SNPs that were used for
association testing.
Results: The combined GWAS compri sing 1342 patients
and 2172 controls after quality control, provided 19 SNPs
with nominal p<10-5. One SNP located between ADH1B
and ADH1C genes met genome-wide significance
(rs1789891: p=3.3x10-8).
Conclusion: The ADH gene cluster is the most replicated
finding from earlier linkage analyses (Prescott et al., 2006)
as well as association studies (Birley et al., 2009) of
alcohol dependence in populations of European origin.
Our genome-wide significant SNP rs1789891 is in
complete LD (D´=1.0, r²=0.27) with an amino acid
exchange in the ADH1C gene (rs1693482), which was
biochemically shown to have functional relevance.

\r\nOur finding represents a proof of principle that a
GWAS—conducted in homogeneous samples—is a
promising and valid approach to systematically
explore susceptibility genes involved, even in as
heterogeneous a disorder as alcohol addiction.
P10-003. Genetic contribution to individual
variation in binocular rivalry rate
Nick Martin, Steven Miller
Binocular rivalry (BR) occurs when conflicting images
are presented in corresponding locations of the two
eyes. Perception alternates between the images at a
rate that is relatively stable within individuals but
that varies widely between individuals. The
determinants of this variation are unknown. In
addition, slow BR has been demonstrated in bipolar
disorder, a psychiatric condition with high
heritability (Pettigrew & Miller, 1998, Proc Roy Soc
265:2141-2148; Miller et al., 2003, Psychol Med
33:683-692; Nagamine et al., 2009, Bipolar Disord
11:539-546). The present study therefore examined
whether there is a genetic contribution to individual
variation in BR rate. We employed the twin method
and studied both monozygotic twins (MZ; genetically
identical; N=128 pairs) and dizygotic twins (DZ; who
share roughly half their genes; N=220 pairs). Twin
correlations for BR rate were 0.51 and 0.19,
respectively. Genetic modeling showed 52% of the
variance in BR rate was accounted for by additive
genetic factors. In contrast, non-shared environment
accounted for only 18%, with the remaining variance
due to measurement error. This is the first study to
report such a finding for BR and is also, to our
knowledge, the first large study to show a
substantial genetic contribution to individual
variation in any post-retinal visual processing
phenomenon (Wilmer, 2008, Spat Vis 21:561-579).
The results suggest vigorous pursuit of genetic and
molecular studies of BR, and further characterisation
of slow BR as an endophenotype for bipolar disorder.
P10-004. X-linked hyper-IgM syndrome and
developmental delay – how microarray clinched the
diagnosis
Lau C, Nicholl J, Waters W, Barnett C, Haan E, Quinn
P, Hodge G, Gold M, Reeves T, Yu S.
Background: Microarray is now recommended as a
first-line investigation for patients with unexplained
developmental delay/intellectual disability. Here we
present our experience with an unusual case where
microarray and molecular studies combine to
elucidate the genetic pathology underlying a
complex clinical presentation.
Case: An 8-year-old boy presented clinically with
suspected hyper-IgM syndrome, developmental
delay and short stature. Molecular genetic testing
revealed a deletion of exon 5 (the terminal exon) of
the CD40LG gene at Xq26.3, confirming the diagnosis
of X-linked hyper-IgM (XHIM) syndrome but the
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developmental delay and short stature remain
unexplained.
Method: Microarray comparative genomic hybridization
(aCGH) was performed on a blood sample from the
patient, using the BlueGnome Cytochip ISCA 8x60k v2.0
oligo array.
Results: An interstitial deletion at Xq26.3 is found by
aCGH, extending the distal breakpoint of the previously
identified deletion at exon 5 of CD40LG into intron 19 of
the downstream neighboring gene ARHGEF6. Disruption
of ARHGEF6 has been associated with X-linked mental
retardation, consistent with the patient’s clinical
presentation.
Conclusions: Using a combination of microarray studies
and molecular genetic testing, we identified a single
Xq26.3 deletion which disrupts two contiguous genes,
CD40LG and ARHGEF6, to account for the coexistence of
XHIM and developmental delay in our patient. This
information greatly aided carrier testing and genetic
counseling in family members regarding recurrence risks.
P10-005. Combined mutation and rearrangement
screening by quantitative PCR high-resolution melting: Is
it relevant for hereditary recurrent fever genes?
Isabelle Touitou, Laurent Philibert, Bruno Dumont,
Aurélie Fabre, Elodie Cointin, Cécile Rittore, Stéphan
Soler, Nathalie Pallares-Ruiz
Background: The recent identification of genes implicated
in hereditary recurrent fevers has allowed their specific
diagnosis. So far however, only punctual mutations have
been identified and a significant number of patients
remain with no genetic confirmation of their disease after
routine molecular approaches such as sequencing. The
possible involvement of sequence rearrangements in
these patients has only been examined in familial
Mediterranean fever and was found to be unlikely.
Methodology/Principal Findings: To assess the existence
of larger genetic alterations in 3 other concerned genes,
MVK (Mevalonate kinase), NLRP3 (Nod like receptor
family, pyrin domain containing 3) and TNFRSF1A (TNF
receptor superfamily 1A), we adapted the qPCR-HRM
method to study possible intragenic deletions and
duplications. This single-tube approach, combining both
qualitative (mutations) and quantitative (rearrangement)
screening, has proven effective in Lynch syndrome
diagnosis. Using this approach, we studied 113
unselected (prospective group) and 46 selected
(retrospective group) patients and identified no
intragenic rearrangements in the 3 genes. Only
qualitative alterations were found with a sensitivity
similar to that obtained using classical molecular
techniques for screening punctual mutations.
Conclusions/Significance: Our results support that
deleterious copy number alterations in MVK, NLRP3 and
TNFRSF1A are rare or absent from the mutational
spectrum of hereditary recurrent fevers, and
demonstrate that a routine combined method such as
qPCR-HRM provides no further help in genetic diagnosis.
However, quantitative approaches such as qPCR or SQFPCR did prove to be quick and effective and could still be
useful after non contributory punctual mutation
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screening in the presence of clinically evocative signs.
P10-006. Low prevalence of germ-line BRCA1/2
mutations in early onset ovarian cancer patients
M. Zikan
Between years 2005 and 2009 we tested 143 ovarian
cancer patients for the presence of germ-line BRCA1
or BRCA2 mutations. The aim of this retrospective
analysis was to assess prevalence of BRCA mutations
in certain indication groups and thus help for more
appropriate indication to mutational analysis in
Czech population. Patients were indicated to
mutational analysis due to early onset cancer
(diagnosis under 40), family history of breast and/or
ovarian cancer or due to both reasons. The highest
prevalence was, not surprisingly, seen among
patients from families with more than 3 affected
(breast and/or ovarian cancer) relatives – 83% and
among patient from families with 3 affected relatives
– 65.4%. Among patients with 2 first degree relatives
affected with breast and/or ovarian cancer, the
prevalence was 20%.Although early onset ovarian
cancer is thought to be indicator of possibility to
harbor BRCA mutation, in our group of patients
under 4 0, the prevalence was 7.1% (regardless
family history) and only 1.85% after patients with
family history were excluded from this group. There
were no mutation detected in the subgroup of
patients under 35 (patients with family history
excluded). We can conclude that family history is
more precise indicator for possibility of harboring
BRCA mutation than the age itself. Further studies
are needed to investigate potential factors of
hereditary susceptibility to ovarian cancer in young
patients.This work was supported by The Internal
Grant Agency of the Ministry of Health, Czech
republic, project No. NS10566-3.
P10-007. Case reports: Phenotypic implications in
Trisomy 4p Syndrome, a rare chromosomal disorder.
D. Mierla, V. Stoian
This is the report of a family in which a balanced
translocation in the mother led to an unbalanced
chromosomal constitution in her child. An 2-year-old
boy patient with history of mild mental retardation
and multiple congenital anomalies, such as
microcephaly with brachycephaly, splay foot,
syndactyly of middle and ring finger and epicanthal
fold was found to have a extra chromosome. This
chromosome was interpreted as a der (1) because
his mother was carrier a balanced chromosomal
translocation. Conventional cytogenetic analysis
revealed a reciprocal translocation involving bands
1q43 and 4p13 [t(1;4)(q43;p13)] in the mother.
Because of the diagnosis of dysmorphyc syndrom,
the patient was submitted to a cytogenetic study
which identified a der(1)(t(1;4)(q43;p13). It was
identified by G-banding analysis as trisomy of the
distal portion of the short arm of chromosome 4

(p13 pter). The frequency of inherited malformations as
well as genetic disorders in n ewborns account for around
3-5%. This frequency is much higher in early stages of
pregnancy, because serious malformations and genetic
disorders usually lead to spontaneous abortion.
P10-008. Recording the
Autoimmune
Diseases
Technologies

Spatial Epidemiology of
Utilizing
Data
Mining

Vassiliki A. Gkantouna, Emmanouil S. Viennas, Evaggelia
Holeva, Dimitris I. Antoniou, Konstantinos C. Giotopoulos,
Marianthi A. Georgitsi, Ioannis Tsaknakis, George P.
Patrinos, Giannis E. Tzimas, Konstantinos A. Poulas
This work describes the creation of a web application,
named dAUTObase, to record and analyze the spatial
epidemiology of autoimmune disorders in order to
identify risk populations and possible causal factors. It is
public and there are no registration requirements for
data querying. We have meticulously selected the first
100 publications, analyzing epidemiology data of
autoimmune
diseases
in
various
populations.
Furthermore, we have built a multimedia web frontend in
order to support a high level visualization of the data and
the mining process. dAUTObase can be accessed at:
http://electra.mmlabresearch.net/dautobase/ .
dAUTObase queries can be performed using PivotViewer,
based on Microsoft Silverlight technology, which offers
useful tools for querying large datasets in multiple ways.
Users can select to zoom in from the massive amounts of
data to particular disease-specific, study-specific or
population-specific epidemiological details. A convenient
environment is provided to the end-users allowing them
to visualize, sort, organize and categorize data
dynamically in a user-friendly way. Additional filtering
allows users to zoom in a particular population.
Regarding the administration of the application, our goal
is to provide multiple user profiles, supporting different
accessibility levels to information. We intend to divide
the users to three main groups: the curators, the
administrators and the simple users according to their
read, insert, update and deletion rights.
In the near future, we are planning to continue the data
mining process and update our database with a larger
data set. Furthermore, our intention is to implement
alternative data visualization interfaces and online data
handling software in order to enhance the application’s
functionality and user interaction features. Moreover,
disease maps will be constructed, showing
epidemiological indices per country and region.
P10-009. Distribution of mutations in the DMD gene in
Greek patients with dystrophinopathies.
Nikolaos Vogiatzakis, Kyriaki Kekou, Sofia Kitsiou-Tzeli,
Emmanouil Kanavakis
Mutation detection in the DMD gene has historically been
challenging, due primarily to the large size of the gene
and the fact that over 90% of the point mutations are
unique. Although hot spots have been reported for exon
deletions and duplications no such spot has been

identified for point mutations which are scattered
across the whole gene. In our study we present a
general overview of the molecular analysis findings
in 645 patients (608 male and 37 female) reffered for
DMD/BMD during the past 2 decades at the Dept. Of
Medical Genetics, Univ. of Athens. Exon deletions
and duplications were identified using either the
standard 18 exon multiplex PCR or the MLPA method
while ECMA protocol followed by direct DNA
sequencing was performed for the detection of point
mutations. The deletion boundaries, where not
apparent, were further investigated with either
MPCR or MLPA. The study revealed 308 mutations of
which 254 were exon deletions, 22 exon duplications
and 32 point mutations. Additionally several
polymorphisms were identified on the DMD gene, as
well as 6 single nucleotide alterations which still
remain under investigation regarding their possible
pathogenic character. Although the majority of the
mutations studied were found within the DMD gene
hotspot regions (as mentioned in literature), small
differences were noted on the boundaries of the
exons’ deletions. It should be noted that 251 of the
patients (male and female) were referred solely due
to only minor BMD-like phenotypic symptoms such
as hypercykemea explaining thus the reduced
mutation detection rate. Just 72 of these patients
were found to have a pathogenic mutation.
P10-010. Developing new assays for the molecular
study of clinical heterogeneity in FSHD patients
originated from the same Greek island
Paraskevi Sakelariou, Kyriaki Kekou, Helen Fryssira,
Panagiota Manta, Aggeliki Panousopoulou,
Kostantinos Gounaris, Emmanouil Kanavakis
Facioscapulohumeral
muscular
dystrophy
(FSHD1A;MIM 158900) is an autosomal dominant
disease and one of the most common inherited
neuromuscular disorder in adults. It is characterized
by a wide and heterogeneous spectrum of clinical
features even in the same families, involving
asymmetric weakness of muscles in the face,
shoulder girdle and upper arm. Despite the advances
in molecular diagnosis of FSHD1A pathogenesis and
the intra-familial heterogeneity of disease is
inconclusive. In routine analysis more than 95% of
patients with FSHD have a small (<38 kb) EcoRI
fragment on chromosomal region 4q35. The
Department of Medical Genetics of the University of
Athens, is the only referral centre for the molecular
study of FSHD1A patients in Greece and more than
130 families from around the country have been
studied in the past 5 years. The proposed study
presents a prospective tool towards the investigation
of 1. new assays in order to simplify the molecular
study of FSHD patients as the laborious and time
consuming southern blotting analysis, the most
common approach of molecular confirmation of the
disease, cannot be widely used for epidemiological
and molecular population studies, and 2. possible
founder effect for specific 4q-linked FSHD1A mutant
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allele observed in a Greek island where a common
ancestor in the near past seems evident. It should be
noted that due to a high degree of endogamy the
majority of Hellenic islands can be considered as isolated
population. This large and genetically homogenous
population of patients represents a unique resource of
DNA suitable for the assessment of genetic, epigenetic
and modifying factors and their impact on phenotypic
expression. Additionally at least 100 more relatives and
controls from the island population will be studied with
current improved molecular methodology including
specific polymorphic markers as 4qA, 4qB and SSLP.
Moreover PCR based haplotyping of 4q3 5 region will be
performed in order to investigate a possible common
haplotype in the cohort study and a possible association
with the pathogenesis of the disease. 3. establishment of
cell lines following standard protocols will be appraised in
order to create a genetic pool available for a reevaluation test or expression studies .Understanding the
molecular mechanisms involved in FSHD1A is expected to
enable clinicians to devise improved diagnostic strategies
based upon gene specific or mutation specific risk
stratification in families and to prepare the stage for
developing therapeutic approaches.
P10-011. A new scoring method for assessing the
reliability of protein- protein interactions
Antoniou Maria, Dimitrakopoulos Christos, Theofilatos
Konstantinos, Likothanassis Spyros, Tsakalidis Athanasios,
Mavroudi Seferina
The analysis of protein-protein interactions is
fundamental to the understanding of cellular
organization, processes, and functions. Beyond the
variety of experimental methods that have been
developed for PPIs identification, many computational
methods have been mobilized recently to assist the
prediction and to produce final scores for the reliability of
protein interactions. A protein interaction network is an
efficient representation of the underlying interaction
models that exist in organisms. In this work, we present a
new method that combines a genetic algorithm with
Extended Kalman Filters (EKF), to score the reliability of
edges in a PPI network. A common problem with the
applied computational methods is that they either result
in low predictive performances (statistical methods like
Naïve Bayesian) or produce “black box” classifiers (SVM,
ANN) that aren’t easily interpretable. Our method
attempts to achieve a balance between these tw o
approaching classes. We applied our proposed
classification method to a dataset extracted from the
PIPS database. The performance of our classifier clearly
outweighs the naïve Bayesian classifier performance
(most commonly used in the PPI identification problem),
on which the PIPS database relies. While achieving high
classification performance (sensitivity: 75.04%, specificity:
84.95%), like most complicated techniques, our method
produces a final classifier, which is represented by a
comprehensive mathematical equation of relatively few
non-linear mathematical terms. Finally, we created a
weighted protein interaction graph, to depict the possible
protein complexes and to assess the reliability of protein
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interactions discovered. Using an optimal threshold,
our most accurate predictor identified potential
novel human interactions, which are not present in
other publicly available large human interaction
datasets. The set of interactions predicted in this
paper increases the coverage of the human
interaction map and will help determine the most
reliable human interactions.

P10-012. Association of IL-1beta gene
polymorphisms with prosthetic joint infection after
total joint arthroplasty
Petrek M, Stahelova A, Mrazek F, Smizansky M, Gallo
J
Prosthetic joint infection (PJI) remains serious
complication limiting overall outcome of the total
joint arthroplasty (TJA). Cytokine signalling plays an
important role in the mechanisms of anti-infectious
resistance/defence after TJA. Functional cytokine
gene polymorphisms (CGP) may therefore be
considered as important candidates for contribution
to the genetic susceptibility to PJI. The aim of the
present study was to determine whether selected
functional CGP may be associated with PJI after TJA.
Five single nucleotide polymorphisms (SNPs) located
in the genes for interleukin-1beta (SNP: IL1B-511),
tumour necrosis factor alpha (SNPs: TNF-308, -238)
and interleukin-6 (SNPs: IL6-174, nt565) were
genotyped by polymerase chain reaction with
sequence-specific primers (PCR–SSP) using the
Heidelberg kit in 303 patients with TJA (89 with PJI /
214 without PJI), and in 168 unrelated Czech healthy
individuals. Importantly, the carriers of less common
IL1B
511*T
allele
were
significantly
overrepresented in the group of TJA patients with PJI
(69%) by comparison with those that did not develop
PJI (51%, p=0.006, pcorr=0.031) and with healthy
control subjects (55%, p=0.04, pcorr=N.S.). The
distribution of remaining four investigated CGP did
not significantly differ between the investigated
groups. In conclusion, hereby we nominate
functional variant of the gene encoding for IL-1beta
for contribution to the genetic component of
prosthetic joint infection. Our results are preliminary
and should be independently replicated; studies on
functional relevance of IL1B gene variants in PJI are
needed as well. Grant support: IGA Ministry Health
CR 10260-3, IGA UP:LF_2010_008
P10-013. Preliminary studies regarding noninvasive possible biomarkers in colon cancer on a
Romanian population
A Nastase, LL Paslaru, A Niculescu, M Ionescu, T
Dumitrascu, V Lazar, S Dima, C Gheorghe, V Herlea, I
Popescu
In order to be able to give patients with colon cancer
the best treatment option depending on tumour
stage, we first have to understand the biology of

cancer and to fully characterize pathways underlying
tumor development and progression, by the discovery of
new biomarkers that can indicate with accuracy the
status of the disease. The aim of our study was to assess
the level of expression for some candidate genes involved
in colon cancer onset and progression, by qPCR.
Material and Methods: qPCR was realised on triplets of
colon mucosa (normal, adenoma and tumoral tissue) on a
7300Applied Biosystems instrument. All tissues used in
our study are considered operatory waste and were
obtained with an informed consent.
Results and DIscussion: A list of 10 genes (MMP-1, MMP3, MMP-7, DEFA-1, DEFA-5, DEFA-6, IL-8, CXCL-1, SPP-1,
CTHRC-1) was validated by real time PCR. These genes
were identified as up-regulated in adenoma and tumoral
samples compare d with matched normal tissues. All
analysed genes are involved in colonic tumorigenesis and
progression.\r\nWe remarked that DEFA5 and DEFA6 are
key factors in adenoma formation (p<0.0001, Student
paired t-test) while matrylisin-1 (MMP7) is important in
the transition from a benign to a malignant status
(p<0.0001, Student paired t-test). The pattern of
expression for the studied cytokine shows that colon
cancer begins and progresses as an inflammatory
condition. IL8 has a high mRNA level in adenomas and
irrespective of tumor stage, in adenocarcinoma as well.
The level of expression for SPP1 is correlated with tumor
level. We can conclude that high levels of DEFA5, DEFA6,
MMP7 and IL8 could be used to diagnose an early stage
colon cancer. If DEFA5 and DEFA6 level are low but
MMP7 and IL8 level are high we could point out that the
transition from adenoma to adenocarcinoma had already
occurred.
Poster Session II
P10-014. A flow cytometry detection at a protein level
of human pappilomavirus
Vasiliki E Kalodimou, Marina Kontogiorgi, Apostolos
Papalois, Dimitris Adamopoulos, Stefanos Chandakas
Introduction: HUMAN PAPILLOMAVIRUS (HPV) is one of
the most common sexually transmitted infections and a
necessary cause of cervical cancer. During persistent
infections the viral genomes often integrate into the host
chromosome, which results as an over expression of the
viral proteins E6 and E7. These oncoproteins induce
immortalization and malignant transformation of cells
conferring a certain growth advantage to the infected
cells.
Method: A total of 100 women undergoing routine
cervical cytology samples joined this cohort study. A Thin
Prep Pap Test sample was taken following consent for
study participation and was tested for HPV. After sample
collection, a 1 ml aliquot was removed and prepared for
flow cytometric analysis and the rest of the sample was
sent for PCR analysis. The samples were run on a
Beckman Coulter FC500 with a 488 nm argon laser, with
forward (FS) and side (SS) scatter.
Results: In the total of 100 cases, 4 specimens were
characterized as unsatisfactory. For the rest 96 specimens,
82 specimens were found to be positive for the HPV virus

and 14 negative. In the total of 100 cases the analysis
of flow cytometry and PCR detection gives the same
results in most cases. The cervical cells found in the
liquid specimen are resolved in distinct populations
using forward and side scatter of a flow cytometer.
Conclusion: HPV analysis by flow cytometry takes
advantage of the fact that those oncogenic
genotypes over express E6 and E7 mRNA following
integration of HPV into genomic DNA. If the
percentage is over 2% the result is positive, and if is
lower is a negative result. With a negative result the
risk of having a cervical cancer in the future is almost
null. It can identify persistent HPV infections that can
progress to high-grade lesions, detects the oncogenic
activity, analyzing cervical cells that over express
oncoproteins E6 and E7, and can be used at any time
of woman life because there is n o low age limit. The
specificity and positive predictive value was higher
than PCR analysis. This might be very useful in
screening young women, a cohort in which the
prevalence of HPV DNA positivity may be as high as
20%.
P10-015. Fluorescence in situ hybridization (FISH)
for rapid detection of aneuploidy
R. Cretu, D. Neagos ,V. Stoian, L.C. Bohiltea
The major aneuploidies diagnosed prenatally involve
the autosomes 13, 18, 21, and sex chromosomes X
and Y. Fluorescence in situ hybridization (FISH)
allows rapid analysis of chromosome copy number in
interphase cells.Interphase FISH for chromosome 13,
18, 21, X and Y was performed in 1028 consecutive
amniotic fluid samples for rapid diagnosis of
aneuploidies referred from 2008 to 2010. Karyotypes
from standard cytogenetic analysis were compared
with the FISH results. In this study, 15 cases of
trisomy 21, 4 cases of trisomy 18, 3 cases of trisomy
X, 1 case of monosomy, 1 case of trisomy XXY, 2
cases of trisomy XYY, 570 cases of 46, XX, and 432
cases of 46, XY were detected by FISH in the 1028
amniotic fluid samples. It is concordant with the
results from conventional karyotype analysis. The
concordance rate is 100%. Rapid-FISH is a reliable
and fast method for detecting numerical
chromosomal aberrations in prenatal diagnosis and
should be implemented as a routine diagnostic
procedure in pregnancies with high risk of fetal
aneuploidy (of chromosomes 13, 18, 21, X and Y).
P10-016. Clinical study regarding the link between
MTHFD polymorphism and trisomy 21
D. Neagos , R. Cretu, L.C. Bohiltea
The MTHFD gene is located on chromosome 14
(14q24).
A
common
MTHFD1
1958G>A
polymorphism (Arg653Gln) has a reduced enzymatic
activity and stability and has been associated with
increased risk of DS. The relationship between the
metabolism of B9 vitamins (folates) and
chromosomal nondisjunction leading to aneuploidy
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has drawn attention in the recent past. In our study,
twenty-two DS mothers and fourty-two mothers who had
no children with DS were evaluated. The Down-syndrom
mothers were younger than 40 years age and 7 of them
have a history of spontaneous miscarriages (26.92%). In
all cases, their babies were confirmed as regular trisomy
21. The frequencies of MTHFD 19580 genotypes (GG, GA,
and AA) among case mothers were 23.1%, 65.4%, and
11,5%, respectively. The corresponding frequencies
among controls were 32.6%, 54.3%, and 13.1%. Our
results show that the frequencies of MTHFD1 alleles, as
well as the frequencies of MTHFD11958 genotypes ( GG,
GA, AA, GA+AA) do not correlate with DS pregnancies,
demonstrating no difference between the case and
control groups, in opposition to the findings of Scala et al.
(2006) on an Italian cohort. We did not find any
statistically significant association between MTHFD1
polymorphic genotype and history of DS pregnancies; the
next step in our study is the catamnestic evaluation of
our patients with DS babies for two years. Additional
studies are essential to unravel the complex relationship
between genes, micronutrients, and folate/methyl
metabolism.
P10-017. Use of SNP linkage analysis in diagnosis of
Charcot-Marie-Tooth neuropathy.
Brožková D, Mazanec R, Rautenstrauss B, Nevšímalová S,
Seeman P.
Hereditary neuropathy Charcot-Marie-Tooth is a
heterogeneous disease which can be caused by
mutations in more than 40 genes. Sometimes it is difficult
to find the causal mutation even in the families with
more affected members. The Czech family with a
demyelinating type of autosomal dominant CMT disease
was chosen for linkage analysis on SNP chips. The family
has excluded – duplication/deletion PMP22, MPZ, Cx32,
NEFL - the most common genes causing the disease by
sequencing. The phenotype of the family is mild in
affected members with the mild atrophy of distal leg
muscles except the index patient, who is more severely
affected with the atrophies also on hand muscles.
Genome-wide SNP genotyping was performed on five
family members with 10k Affymetrix chips. The linkage
analysis revealed 35 regions with the maximal LOD score
0.6 in such a small family. The regions with linkage
comprised 5 genes and 4 loci associated with AD
peripheral neuropathy. In one of this genes- the EGR2, a
mutation Glu412Gly segregating with the disease in the
family was found, so we consider it as a causal mutation.
The sequencing of the other genes with a linkage did not
show any pathogenic mutation. The gene EGR2 is a rare
but known cause of CMT. The gene EGR2 is a
transcription factor controlling myelination of peripheral
nerves. The more severe phenotype of the index patient
can be due to a combination with a mutation Asp246Asn
in the MPZ gene. This mutation was found also in a
healthy father and separately it is considered as a
polymorphism. The coincidence of the mutation in the
EGR2 and MPZ gene can be the reason for the more
severe phenotype. Supported by GAUK No. 309
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P10-018. An in silico development of selective
inhibitor for Histamine receptors
Fakher Rahim
This study aimed to design a reliable homology
model of human histamine H1 and H4 receptors
(hH1R, hH4R), that would guide future biochemical
and genetic efforts in its evaluation as a potential
therapeutic target. Furthermore, these accurate
models could aid in the structure-based inhibitor
design for antagonists against the histamine H1 and
H4 receptors. The homologous protein sequences of
histamine receptors were retrieved from the NCBI
REFSEQ which by using the sequence alignment
program ClustalW alignment of the Human
histamine receptors sequence with Bovine
Rhodopsin was conducted to locate the homology
aligned regions. We analyzed the applicability of six
hH4R models developed by different methodologies
for virtual screening by enrichment tests. We found
that Asp107 (3.32) and Asn198 (5.46) are in
favorable positions for anchoring histamine.
Identification of novel interaction sites for antagonist
binding Mutational data suggest a crucial role fo r
Asp107 (3.32), Trp158 (4.56), Phe432 (6.52) and
Phe435 (6.55) in antagonist binding. We identified
several novel amino acids at the binding site: Tyr108
(3.33), Phe184 (5.32), Phe190 (5.38), Phe199 (5.47),
Phe424 (6.44), Trp428 (6.48) and Tyr431 (6.51).
Binding mode analysis of known H1 antagonists four
known H1 antagonists (mepyramine, acrivastine,
desloratadine, loratadine) were docked successfully
to the binding site of the hH1R model by FlexiDock.
the ligand used for optimizing the receptor model,
the pharmacophore constraints and the different
scoring functions applied in high throughput docking
had all significant effect on the results. We identified
sixteen compounds with 9 significant H4 activities
representing an overall hit rate of 6.3 %. To the best
of our knowledge, this is one of the largest structurebased virtual screenings, where the virtual hits were
confirmed by an in vitro assay. Moreover, this is the
first structure-based drug design study reported on
the hH4R. After the virtual screening, we identified
several novel ligands with significant H4 affinity.
These scaffolds can serve as starting points in the
development of potent and selective H4 ligands in
future.
P10-019. Circulating hTERT DNA as a prognosis
factor for gastric cancer in Ardabil,iran.
Shirzad Zohreh, Yazdanbod A, Mazani M, Pourfarzi F,
Didevar R, Nobakht H, Bashiri J, Malekzadeh
R,Barzegar A,Nikmanesh M, Hosseini-Asl SS
Introduction: Gastric cancer(GC`) as the 3rd most
common malignancy in Iran, accounts for ~50% of all
GI cancers who cause 55% of all cancer-related
deaths in Iran. The rates of GC reported from Ardabil
province, Iran, are among the highest in the world.
Upper gastrointestinal cancer accounts for more

than 50% of all cancer deaths in this area. The presence
of circulating DNA in serum of patients with malignancy is
well-known. We aimed assay relationships between
quantities of circulating DNA and GC susceptibility, to
achieve a useful marker for getting an early diagnosis.
Materials and Methods: We enrolled 86 patients with
gastric cancer (GC) and 86 age- and sex-matched healthy
control participants. Real-time PCR was performed to
quantize the hTERT, the catalytic subunit of telomerase,
as an evaluating marker for circulating DNA.
Results: Fourty five percent of cases had TERT DNA in
their serums, but there was 23.9% among con trols. data
analysis for quantity of circulating DNA revealed
significant relationship between circulating DNA and
gastric carcinogenesis.
Conclusion: Finding significances for circulating HTERT
DNA could tend to achieve the useful prognosis factor for
gastric patients who were in the early stages.

P10-020. Renal Failure Associated With APECED and
Terminal 4q Deletion: Evidence of Autoimmune
Nephropathy
Mohammed Al-Owain, Namik Kaya, Saleh Al-Muhsen
Autoimmune polyendocrinopathy-candidiasis-ectodermal
dystrophy (APECED) is a rare autosomal recessive
disorder caused by mutations in the autoimmune
regulator gene (AIRE). Terminal 4q deletion is also a rare
cytogenetic abnormality that causes a variable syndrome
of dysmorphic features, mental retardation, growth
retardation, and heart and limb defects. We report a 12year-old Saudi boy with mucocutaneous candidiasis,
hypoparathyroidism,
and
adrenocortical
failure
consistent with APECED. In addition, he has dysmorphic
facial features, growth retardation, and severe global
developmental delay. Patient had late development of
chronic renal failure.
The blastogenesis revealed
depressed lymphocytes' response to Candida albicans at
38% when compared to control. Chromosome analysis of
the patient revealed 46,XY, del(4)(q33). FISH using a
4p/4q subtelomere DNA probe assay confirmed the
deletion of qter subtelomere on chromosome 4. Parental
chromosomes were normal. The deleted array was
further defined using array CGH. AIRE full gene
sequencing revealed a homozygous mutation namely
845_846insC. Renal biopsy revealed chronic interstitial
nephritis with advanced fibrosis. In addition, there was
mesangial deposition of C3, C1q, and IgM. This is, to the
best of our knowledge, the first report showing evidence
of
autoimmune
nephropathy
by
renal
immunofluorescence in a patient with APECED and
terminal 4q deletion.

P10-021. Searching for new genetic markers of left
ventricular remodelling after experimental myocardial
infarction in rats
Monika Góra, Urszula Mackiewicz, Michał Mączewski,
Beata Burzyoska

Introduction: Myocardial infarction (MI) is the most
common cause of left ventricular (LV) remodelling
that often results in heart failure. However known
risk factors, such as infarct size and diabetes, only
partially explain the extent of post-MI LV
remodelling and heart failure. Therefore, the aim of
our study was to search for new genetic markers of
LV remodeling in the LV myocardium following MI in
the rat. Furthermore, we hypothesized that these
changes in gene expression in the LV myocardium
would be mirrored by changes in peripheral blood
mononuclear cells (PBMC). Thus we attempted to
correlate changes in mRNA expression in LV
myocardium with PBMC.
Methods: MI was induced in male Wistar rats by
ligation of proximal left coronary artery. Animals
were randomized into three groups (n=5 per group),
which were euthanized 1, 3 or 7 days after the
operation. Sham groups were subjected to the same
protocol except that the suture was not tied. Tota l
RNA isolated from PBMC and heart left ventricle
samples were used for the microarrays analysis.
Gene expression (n=3 per group) was analyzed by
Affymetrix Rat Gene 1.0 ST arrays. The statistical
significance of differences was estimated by analysis
of variance ANOVA (p < 0.05 and fold change ±>1.5).
Results: We identified differentially expressed genes:
236 in the heart tissue and 129 in PBMC at day 1
after MI, 190 genes in the heart tissue and 159 in
PBMC at day 3 after MI, 217 in the heart tissue and
191 in PBMC at day 7 after MI. Ingenuity Pathway
analysis revealed several genes in each group
associated directly or indirectly with heart failure,
hypertrophy of heart, dysfunction of left ventricle
and acute myocardial infarction.
Conclusions: Our preliminary results demonstrate
that MI model in the rat may be employed to
identify candidate biomarker genes differentially
expressed in both LV myocardial tissue and PBMC
after MI. This work was supported by a grant N R13
0001 06 (NCBiR)
P10-022. Genomics of ADME gene expression:
Mapping hepatic quantitative trait loci relevant for
absorption, distribution, metabolism and excretion
of drugs
Adrian Schröder, Kathrin Klein, Stefan Winter,
Andreas Dräger, Matthias Schwab, Andreas Zell,
Ulrich M. Zanger
Background: The function and expression of drug
metabolizing enzymes, transporters and other
proteins with a role in absorption, distribution,
metabolism and excretion (ADME) of drugs in the
human liver is subject to extensive genetic variation
that contributes to variable drug response and
unexpected adverse drug reactions. Identification of
genetic loci associated with gene expression
(referred to as expression quantitative trait loci,
eQTL) by genome-wide association analysis is a
promising approach towards identification of so far
unrecognized genotype-phenotype relationships.
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Results: Genome-wide association analysis was applied
on a data set consisting of more than 300.000 SNPs and
48.000 expression phenotypes obtained from a cohort of
149 human surgical liver samples from Caucasian donors.
Among a total of 1313 eQTL discovered, a subset of 102
eQTLs were relationships where either the SNP-harboring
gene, or the trait-gene, or both were characterized as
ADME gene, based on defined criteria. Of these, a sub-set
of 22 eQTLs had been recognized in a previous study
(Schadt et al., PLoS Biol 6(5): e107, 2008) on a distinct
population of human liver samples thus representing
highly significant, cross-validated observations. The 80
newly discovered ADME eQTLs characterize 34 different
trait genes including phase I and phase II drug
metabolizing enzymes, drug transporters, proteins from
transcriptional pathways and others.
Conclusions: Our results demonstrate the existence of
numerous previously undiscovered genotype-phenotype
relationships among ADME genes. The genetic markers
identified are potentially useful for pharmacogenetic or
pharmacogenomic applications. Cross-validated eQTLs
should be particularly interesting candidates for further
follow-up studies.
Supported by the German Federal Ministry of Education
and Research (BMBF HepatoSys grants 0313080I and
0313080L) and the Robert-Bosch Foundation, Stuttgart,
Germany.

P10-023. Mutational analysis as part of expanded
newborn screening in Greece.
Georgia Thodi, Elina Molou, Vassiliki Georgiou, Yannis L.
Loukas
Background: Newborn screening has been established for
the early diagnosis of severe hereditary disorders in order
to reduce drastically the morbidity and mortality rates
among infants.
Methods: Our screening procedure includes two steps.
Primarily,
fluorimmunoassays,
tandem
mass
spectrometry and a colorimetric method were used for
the identification of the “suspected” samples regarding
cystic fibrosis, congenital adrenal hyperplasia, mediumchain acyl CoA dehydrogonase and biotinidase deficiency.
Genomic DNA was extracted from Guthrie cards following
standard chelex protocol. Subsequently, mutational
analysis using ARMS-PCR, oligo-ligation assay (ABBOTT kit)
as well as sequencing was conducted.
Results: Twenty infants suspected for partial biotinidase
deficiency were subjected to sequencing of the coding
region of the BTD gene. We identified eleven carriers and
two compound heterozygotes. Elevated values of the C 8,
C10-carnitines as well as of the ratio C8/C10 indicated
possible MCAD deficiency in seven samples. One
compound heterozygote and 6 carriers were detected
through sequencing of exons 3,\r\n4, 9 and 11 of the
MCAD gene. 1000 subjects were tested through ARMSPCR for the presence of p.Phe508del due to elevated IRT
values. Fifty-one heterozygotes as well as two
homozygotes were identified. Negative and heterozygote
samples with IRT values above100 ng/ml were further
analyzed for the presence of 32 mutations. We detected
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(p.Phe508del/c.621+1G>T,
c.621+1G>T/p.Asn1303Lys,
p.Phe508del/c.2051_2052delAAinsG) and three
carriers of the c.621+1G>T mutation. Six samples
were presented with markedly elevated 17-OHP
levels, four were confirmed through molecular
techniques (3 double heterozygotes, 1 homozygote).
The other two samples were carriers of p.Ile172Asn
and p.Ile235Asn, respectively.
Conclusion: Mutational analysis has been proved a
valuable tool for newborn screening as it allows not
only the early ultimate diagnosis of a hereditary
disorder but also the detection of carriers.
P10-024. Two-Color SNP genotyping of genes
involved in Warfarin Dose Adjustment.
Alexander Lezhava, Yoshihide Hayashizaki
Dyes quenched by exciton coupling principle are
attached to the single nucleotide of the primer and
emit flurescence only after hybridization to the
complementary sequence. Because of abovementioned labeling approach, so called “Exciton
Primers” are designed as regular primers without
any additional structural modifications and
restrictions. Testing in isothermal SmartAmp assay,
our Exciton Dye Primers showed very high signal
specificity as compared to SYBR GreenI, a commonly
used intercalating dye for real-time monitoring.
Introduction of new labeling using different dyes,
allowed us to proceeding multiplex reaction in one
tube, saving labor time and reagent cost.
Interestingly, “competitive priming effect” between
full-matched and miss-matched Exciton BP primers
in the same reaction mixture in fact suppressed
background completely and eliminated need of the
use of MutS protein or other additional efforts in
SmartAmp2 reactions to suppress the background.
We are showing further specific examples for the use
of our new two-color method for genotyping SNPs
relevant to Warfarin dosing.
P10-025. A gene and protein expression study of
Spermidine/Spermine N(1)-Acetyltransferase
(SSAT1) in suicidal behavior.
Squassina Alessio, Manchia Mirko, Congiu Donatella,
Costa Marta, Piccardi Paola, Severino Giovanni,
Chillotti Caterina, Ardau Raffaella, Soggiu Alessio,
Piras Cristian, Roncada Paola, Keddy Paul, Robertson
George, Alda Martin, Del Zompo Maria
Suicide is strongly associated with Major Affective
Disorders with a risk for completed suicide 6 to 15
times higher in patients compared to the general
population. Lithium is to date the most effective
treatment for bipolar disorder (BD) with a well
established protective effect against suicide.
However, the mechanisms responsible for this
clinical effect remain unclear. So far, several studies
attempted to identify biological markers and genes
involved in suicide. A recent gene expression

microarray study performed using postmortem brain
tissue by Sequeira et al. (2006) reported a significant
reduction in expression of the gene encoding the enzyme
spermidine/spermine N1-acetyltranserare 1 (SSAT1) in
suicide completers with and without depression
compared to controls. This result has been replicated by
others. To confirm and extend these findings, we
measured
SSAT1
gene
expression
levels
in
lymphoblastoid cell lines (LCLs) from two populations
(Sardinian and Canadian) of BD subjects characterized for
suicidal behaviour and healthy controls. In order to test
the effect of lithium on SSAT1 expression, each LCL was
divided into two lines cultured for 7 days in media with
and without LiCl (1.0 mmol/l). In the Sardinian sample (n
= 41) SSAT1 expression was significantly upregulated by
lithium in LCLs from both the BD and the control groups.
Interestingly, when the sample of BD patients was
divided according to the history of suicidal behaviour,
SSAT1 expression was significantly increased in lithiumtreated LCLs from bipolar patients with low (n =12) and
high (n = 12) personal and genetic risk of suicide but not
in LCLs from suicide completers (n = 6). This outcome was
confirmed in the Canadian sample despite the smaller
number of subjects examined (n = 24). SSAT1 protein
levels were measured only in the Sardinian sample and
did not show significantly differences in any of the
comparisons. Nevertheless, these results suggest that the
suicide completers might represent a distinct group of
patients with an altered polyamine system as supported
by the lack of effect of lithium on SSAT1 expression in this
group.

obtained from Gesbap (statistic information of GOs)
from both populations (Spanish and Consortium) and
obtained 17 significant GOs in the Spanish
population, of which just 11 were significantly
present in the remaining series. Subsequently we
applied a “2-step functional analysis” using the
previous significant GOs of the Spanish population to
filter and preselect them. As a result 27 significant
GOs were found in all the populations (Spanish and
Consortium). Moreover, 2 candidate HSCR genes
were clearly identified: RET and CHRDL1 (chordinlike 1).We have established a new tool to select a
wide spectrum of genes as candidates in the context
of HSCR, although further analyses are needed to
elucidate t he complex nature of this pathology.
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P10-026. Integration of GWAS data using Gene
Ontologies to select candidate genes for Hirschsprung
disease
Borrego S, Luzón-Toro B, Marbá M, Fernández RM,
Medina I, Acosta MJ, Montaner D, Antiñolo G, Dopazo J,
and the International Hirschsprung Consortium.
Hirschsprung’s disease (HSCR, OMIM 142623) is a
congenital malformation of the hindgut considered as the
paradigm of complex diseases. Isolated HSCR appears to
be of complex, non-Mendelian inheritance with low, sexdependent penetrance, variable expression and
suggestive of the involvement of one or more genes. One
of the most innovative tools for the identification of
additional genomic regions associated with the disease is
a Genome Wide Association (GWA) study. An
International Consortium was settled in 2004 to achieve
this goal. Using this strategy, several loci have been
described as “HSCR-associated regions” and, in some
cases, the “HSCR gene” within that region has been
already identified. We propose a new approach based in
an innovative data processing of the results obtained
from a GWAS using the 500k chip of Affymetrix,
performed on 213 short-segment isolated HSCR trios
worldwide recruited by the International HSC R
Consortium (Italy, The Netherlands, USA, France and
Spain, http://gesbap.bioinfo.cipf.es). We have considered
the Spanish patients as the reference population and we
compared the other 4 populations from the Consortium
to that reference one. We used the significant GOs
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